First step for achieving wind energy is to locate points with appropriate wind power density in a country. Wind data which are recorded in a synoptic weather station, are the best way to study the wind potential of an area. In this paper wind speed period of Baladeh synoptic weather station is studied, since it has the maximum average of wind speed among 15 stations of the MAZANDARAN Province. Weibull factors k and c are calculated for 40 months from September 2006 to December 2009 and wind power density is determined based on these data. The total average of factors k and c for a height for 50 m are 1.442 m/s and 5.1256 respectively. By using the average of factors, wind power density in 50 m height will be 147.40 watt/m 2 which is categorized as weak potential in wind class. However by monthly investigation it is shown that with a 50 m wind, this station can be put in medium class in hot months of the year.
1.0 INTRODUCTION
Today, wind power is a fully established branch on the electricity market and it is treated accordingly. The energy gain is not the only criteria to be considered when installing new wind turbines; cost efficiency, the impact on the environment and the impact on the electric grid are some of the important issues of significant interest when making decisions about new wind turbine installations [1] .
Wind energy is one of the most important and promising renewable energy resources in the world. The penetration of the wind energy in electrical system is rapidly increasing. Currently, a growing number of small size wind farms used as Distributed generation (DG) sources are located within the distribution system [7] .
Kaviani evaluated wind energy by for a five years statistics of 60 synoptic weather station between 1981 and 1985 [2] . This survey showed that Zabol station, with the power of 1894 kWh for each square meter of the surface that is swept by propellers, has the best condition for establishing wind turbines. Also Jusk, Bandar Lenge and Kish station with 756, 618 and 569 kWh respectively [2] .
Because of Iran's specific geography and wind speed, there is a possibility of producing 10000MW electricity from wind turbines in this country (internal report of Iran renewable energy organization) [2] . Baladeh is one of the 15 synoptic weather stations in Mazandaran which is located in the middle of Alborz mountains with 36 12' latitude and 51 48' longtitude.
This station started its activity as a synoptic station since September 2006 and its atmospheric data is recorded daily at the times of 03, 06, 09, 12 and 15 according to UTC. This paper used a total 7900 recorded data of wind speed and direction from the beginning of establishing this station up to end of 2009, duration of 40 months. Baladeh station is chosen because it has the most average wind speed among 15 stations of Mazandaran. Annual average wind speed of this station is 3.5 m/s in a 4-years period from 2006 to 2009 which is the most among the other 15 stations. Therefore, it seems that this station is the best place in Mazandarn from the viewpoint of wind energy potential and energy production.
2.0 RESEARCH METHODOLOGY

Introducing Weibull Probability Distribution Function
In order to calculate the likely power output from a given wind turbine it is necessary to understand the wind in the planned turbine location. It is very easy to find the average wind speed in a location. Probability density distribution function of weibull wind speed is used to calculate the wind energy [3, 4 and 6] .
In which V is wind speed and c and k are scale and shape parameters, respectively. These parameters can be calculated using Maximum likelihood method:
In (1), (2) and (3) equations V i , is wind speed in period i and n number of nonzero wind speed [6] .
Variation of Weibull Probability Distribution Function
According to k and c a) k is constant (k=5) and c variant: Figure 1 shows the variation of weibull probability distribution function for different values of c while k is constant (k=5): As shown in the Figure 2 when k increases curve peak inclines to higher wind speed; while curve peak probability increases.
Wind Energy Potential Calculation
Wind energy which passes through surface A of turbine propeller is presented as follow:
is weather density of the area (1.009 Kg/m 3 ). Wind power density of a station based on weibull distribution is calculated as follows:
Energy produced by turbine in period T is:
P R is constant nominal power in nominal speed V R . Substituting P(V) and f(V) in the above equation gives:
To evaluate the desirability of wind potential, it is common to determine wind power density at the height of 50 meters. As the wind data in weather station is for 10 meters height, it should be adapted into 50 meters height. For this purpose Least Square Power Law is used [5] :
In which and V(z) and V(R) are wind speed at the height of 10 meters and z R respectively. Using the above equations and Table1, wind power density at 50 meters and wind potential class can be calculated. As seen in Figure 4 , average wind speed is higher in hot months of the year that is, June, July and August while wind speed absolute maximum is the most in May. Figure 5 shows Windrose of this 40 months period. Figure 5 shows wind occurrence abundance is more in south, northeast and northwest directions. However, distribution of wave energy in different directions requires calculating the weibull factors. Diagram of Figure 6 shows the fitting curve of weibull probability distribution in the 10-meters wind speed data. Factors k and c based on Maximum Likelihood method are 1.44 and 1.09 m/s, respectively. Condition of monthly average of 50-meters wind power density is shown in Figure 9 . As shown in Figure 9 , wind power density is more than 200 W/m 2 in 3 hot months of the year that is June, July and August which suggests medium potential condition in these months. Figure 10 shows average 10-meters wind energy density in various directions for 50-meters height. Comparing Figures 6 and 10, clearly shows that although wind occurrence abundance is more in south, northeast and northwest directions, wind power density is much more in the northwest direction. W/m 2 in the 3 hot months of the year that is June, July and August which suggests medium potential condition in these months. (4) In addition, although wind occurrence abundance is more in south, the northeast and northwest directions, wind power density is much more in northwest direction.
